Angiotensin I-converting enzyme inhibitory effect of Chinese soypaste was investigated during 4-month fermentation and ripening. This effect increased significantly at early stage and reached a plateau until the end of ripening, with an IC 50 value of 0.436 mg/mL for the final product. Peptide and reducing sugar contents increased drastically during early fermentation and declined afterward. Maillard reaction took place continuously as indicated by consistent accumulation of precursor, intermediate, and final Maillard reaction products monitored by fluorescence, ultraviolet-absorbance and absorbance at 420 nm, respectively. During early fermentation, peptides were principal compounds responsible for the angiotensin I-converting enzyme inhibitory effect. During late ripening, angiotensin I-converting enzyme inhibition by Maillard reaction products could compensate for the loss of the effect caused by the utilization of peptides, and enable the total effect to remain at a good and steady level, suggesting an indispensable contribution of Maillard reaction products to angiotensin I-converting enzyme inhibitory effect of soypaste, particularly in products with prolonged maturation.
INTRODUCTION
Renin-angiotensin system is a crucial physiological mechanism for regulating blood pressure and cardiovascular function in human beings, and angiotensin I-converting enzyme (ACE, EC 3.4.15.1), a dipeptidyl carboxypeptidase, is a key enzyme for maintaining the operation of this system. ACE converts the inactive angiotensin I to the potent vasoconstrictor angiotensin II which can raise blood pressure by severely constricting the arteries. Besides, ACE is not specific, and also catalyzes the degradation of bradykinin which exerts a vasodilatation effect. [1] The inhibition on ACE activity has, therefore, been well established as an effective therapeutic target in the management of hypertension. Several synthetic ACE inhibitors are now widely used in clinic. [2] Due to their certain side effects such as cough and allergies, [2] diet modification and natural ACE inhibitors from food materials as the interventions for hypertension have been drawing great attentions.
It's known that fermentation is a favorable food processing technique, which may not only generate good flavor for the final product, but also help release considerable bioactive compounds from raw materials or the metabolites of microorganisms. Studies have supported that fermented foods, especially using protein-rich foodstuffs as raw materials, are excellent resources with ACE inhibitory effect. [3] [4] [5] [6] Soybean has been a subject of extensive scientific research. It is rich in quality and economical vegetable protein, and contains a number of naturally occurring healthpromoting ingredients itself. Various soy-fermented foods consumed worldwide, such as natto, [7] tempeh, [8] sufu (fermented tofu), [9] douchi, [10, 11] and so forth, have been proven to possess ACE inhibitory effect. In China, soypaste, one of the most popular traditional fermented soybean foods, has been used as a seasoning for thousands of years, and its pharmaceutical values have already been stated in Chinese ancient books. Generally, it is a semisolid product obtained by three steps, that is, (1) pretreatment, (2) preparing koji by inoculating koji mold such as Aspergillus oryzae on the raw material mixture of steam-cooked whole/defatted soybeans and wheat flour, and (3) salting and ripening for several months. In our previous work, [11, 12] it was found that commercial Chinese soypaste could exert ACE inhibitory effect as well and be considered as a good source of ACE inhibitors.
To date, food-derived ACE inhibitors were principally recognized as peptides, [13] [14] [15] [16] with limited reports on non-peptide inhibitors. [17, 18] Recently, ACE inhibitory effect of Maillard reaction products (MRPs) obtained from sugar-amino acid/peptide model systems were reported. [19] [20] [21] As for natural food materials, Rufián-Henares and Morales confirmed the ACE inhibitory effect of melanoidins from coffee, beer, and sweet-wine. [22] Moreover, it was reported that MRPs could also be regarded as potential contributors to the ACE inhibitory effects of some soy-fermented foods like soy sauce [23] and douchi. [10, 24] During soypaste fermentation, soybean protein can be hydrolyzed into peptides and amino acids under the action of microorganisms. Meanwhile, carbohydrates can be digested into reducing sugars. These products provide the essential substrates for Maillard reaction, resulting in considerable formation of MRPs in the final soypaste product. In our previous work, [12] it was pointed out that MRPs in a commercial Chinese soypaste showed great potential to present good ACE inhibitory effect. Generally, the occurrence of ACE inhibitory effect in soyfermented foods tended to be attributed to bioactive peptides produced by the hydrolysis of soybean protein during fermentation. [25] [26] [27] However, there is still no information available on how the consumption of peptides used to form MRPs and the generation of MRPs would influence the total ACE inhibitory effect of Chinese soypaste. In this sense, the present work investigated the changes in ACE inhibitory effect of Chinese soypaste along fermentation and ripening. Furthermore, the formation of peptides and MRPs was analyzed by measuring relevant physicochemical and biochemical properties. It was hoped to elucidate the effect of Maillard reaction on ACE inhibitory activity of Chinese soypaste and the accumulation regularity of ACE inhibitors during soypaste manufacturing. 
MATERIALS AND METHODS

Materials
Preparation of Culture Suspension
The starter A. oryzae 3.042 was cultured on a sterilized substrate consisting of wheat bran, wheat flour, and distilled water (5:1:5, w/w) at 28°C for 3 d. Then, a homogenous conidia suspension was obtained by washing the substrate with sterilized water and filtration. The conidia were enumerated using a thrombocytometer to prepare a culture suspension of approximately 10 7 spores/mL.
Preparation of Soypaste Samples
Soypaste was prepared according to the method described by Liu, [28] with three steps as follows.
1. Pre-treatment. Approximately 800 g of soybeans were washed and soaked in tap water (1:3, w/w) at 28°C for 8 h. Wheat flour and soaked soybeans were steamed separately at 121°C for 40 min, and then cooled to 30°C. 2. Pre-fermentation. Cooked soybeans and sterilized wheat flour were mixed (2:1, w/w) sufficiently to obtain a final amount of 2000 g or so. Then, the mixture was inoculated with conidia of A. oryzae (1 mL conidia/100 g mixture), and incubated at 30°C and 90% relative humidity for 3 d in an incubator (EYELA KCL-2000, Tokyo Rikakikai Co., Ltd., Tokyo, Japan). The semi-product was called soypaste koji. 3. Ripening. The obtained soypaste koji was separated into 21 sterilized jars, 60 g for each.
Then, the koji and salt solution (18°Bé) were mixed (1:0.9, w/w) and allowed to age at 40°C for 4 months to obtain final soypaste product.
The preparation of soypaste was performed in duplicate. For each batch, three jars were collected to get soypaste samples ripened for different periods. Sampling was conducted at 1-week intervals during the first month of ripening, and at 1-month intervals during the following 3 months of ripening.
Preparation of Sample Extracts
Soypaste samples were lyophilized with a freeze dryer (ALPHA 2-4 LD plus, Marin Christ Co., Osterode, Germany) and powdered by a pulverizer. The three samples ripened for different periods from the same batch were used individually for assay. One gram of dried powder was suspended in 10 mL of distilled water and mixed sufficiently, followed by sonication for 10 min. After boiling for 10 min, the suspension was centrifuged (Avanti J-26 XP, Beckman Coulter Inc., Fullerton, CA, USA) at 5000 × g for 10 min. The resulted supernatant was collected after filtration by a 0.45 μm membrane and then used for assay. The concentration was labeled as 100 mg/mL based on dried powder.
ACE INHIBITION BY SOYPASTE DURING FERMENTATION
ACE Inhibition Assay
ACE inhibitory effect was measured by the method described by Li et al. [29] After appropriate dilution for soypaste extract, an aliquot of 20 μL of sample solution was mixed with 40 μL of ACE solution (12.5 mU/ mL) and 40 μL of substrate solution (4.66 mM HHL in 400 mM phosphate buffer containing 600 mM NaCl, pH 8.5), and incubated at 37°C for 1 h. The reaction was terminated by adding 150 μL of 1.2 M NaOH solution. The mixture was allowed to stand for 20 min at room temperature after adding 40 μL of 2% OPA solution (w/v in methanol), and then the derivation reaction was stopped by adding 40 μL of 6 M HCl solution. The fluorescence intensity (FI) was measured using a spectrofluorophotometer (RF-5300PC, Shimadzu Co., Kyoto, Japan) under the following conditions: excitation wavelength, 340 nm; emission wavelength, 455 nm; width for both excitation and emission slits, 5 nm. Percentage ACE inhibition was calculated as follows:
where a is the FI of the ACE solution in the presence of inhibitor, b is the FI of the ACE solution without inhibitor, c is the FI of the inhibitor solution without ACE, and d is the FI of the solution without ACE and inhibitor. Concentration-dependent inhibition on ACE activity was evaluated with five different soypaste extract concentrations. The IC 50 value was defined as the concentration of the soypaste extract required to inhibit 50% of the ACE activity, and calculated by using linear function of percentage ACE inhibition versus logarithm of the soypaste extract concentration.
Determination of Browning, UV-Absorbance and FI
The absorbance at 420 nm is used as an indicator to monitor the browning development in the advanced stage of Maillard reaction, while the ultraviolet (UV)-absorbance at 294 nm is used to determine the colorless intermediate MRPs. [19, 30] After appropriate dilution (30 folds) for soypaste extract using distilled water, the browning intensity and UV-absorbance were determined at 420 and 294 nm, respectively, on a microplate reader (Infinite M200 PRO, Tecan Group Ltd., Männedorf, Switzerland). Moreover, fluorescence compounds have been suggested as early indicators of Maillard reaction. [20] After appropriate dilution (400 folds), the FI of soypaste extract sample was measured on the spectrofluorophotometer (RF-5300PC, Shimadzu Co., Kyoto, Japan) under the following conditions: excitation wavelength, 347 nm; emission wavelength, 415 nm; width for both excitation and emission slits, 5 nm. [20, 24] 
Determination of Contents of Peptide and Reducing Sugar
Peptide content was measured according to the method of Church et al., [31] with slight modifications. An OPA reagent was prepared by mixing 50 mL of 0.1 M sodium tetraborate solution, 5 mL of 20% (w/ v) sodium dodecyl sulfate solution, 2.5 mL of 5% OPA solution (w/v in methanol), and 0.5 mL of βmercaptoethanol and adjusting the volume to 100 mL with distilled water. An aliquot of 50 μL of sample solution was added to 1 mL of the OPA reagent and incubated for 4 min at ambient temperature. Then, the absorbance at 340 nm was measured on the microplate reader, with the reagent as reference.
Glutathione was used as standard. The content of reducing sugar in soypaste sample was determined using the dinitrosalicylic acid (DNS) reagent. [32] Briefly, DNS reagent was prepared by dissolving 5 g of DNS in 500 mL of distilled water containing 150 g of sodium potassium tartrate and 8 g of NaOH.
The solution was stored in dark for 7 d prior to use. An aliquot of 800 μL of sample solution and 600 μL of DNS reagent were mixed sufficiently and set the volume to 10 mL using distilled water. After heating for 5 min in a boiling water bath, the reaction solution was cooled immediately with the flow of cold water. The absorbance at 540 nm was measured on the microplate reader and glucose was used as standard.
2808
LI ET AL.
Determination of Amount of Free Amino Groups
The amount of free amino groups was measured according to the method of Haynes et al., [33] using TNBS, the specific reagent for amino groups. Briefly, 200 μL of sample solution was mixed with 1 mL of 0.2125 M phosphate buffer (pH 8.2) and 1 mL of 0.1% TNBS solution, and incubated at 50°C in a water bath in dark for 1 h. After adding 4 mL of 0.1 M HCl solution to stop the reaction, the mixture was allowed to stand for 30 min at room temperature. Then, the absorbance at 340 nm was measured on the microplate reader, with leucine as standard.
Assay for Neutral Protease and α-Amylase Activities
One gram of the sample was suspended in 10 mL of distilled water. After shaking for 1 h, the suspension was centrifuged at 4°C and 5000 × g for 10 min. After removing the supernatant, 5 mL of distilled water was added to the precipitate to perform the centrifugation again. The supernatant collected from both steps of extraction was used as crude enzyme sample. The neutral protease activity was measured using the modified method described by Yang et al. [34] An aliquot of 2 mL of crude enzyme extract was mixed with 2 mL of 2% (w/v) casein dissolved in 0.2 M phosphate buffer (pH 7.5). After incubating at 40°C in a water bath for 10 min, the reaction was terminated by adding 4 mL of 0.4 M trichloroacetic acid solution. Then, the reaction mixture was centrifuged, and the absorbance at 275 nm of the supernatant was measured on an Agilent 8453 UV-visible spectrophotometer (Agilent Technologies, Co., Ltd., Palo Alto, CA, USA). One unit of protease activity was defined as the amount of enzyme that liberated 1 μg of tyrosine per minute under assay conditions.
The α-amylase activity was assessed by determining the amount of reducing sugar released from starch using the DNS reagent, with modifications from the description by Torabizadeh et al. [35] Briefly, the mixture of 1 mL of crude enzyme extract and 1 mL of 1% potato starch solution (w/v in 100 mM sodium citrate buffer, pH 5.6) was incubated at 40°C in a water bath for 30 min. Then, the reaction was terminated by adding 2 mL of DNS reagent and keeping in a boiling water bath for 5 min. After cooling and adjusting the volume to 25 mL, the absorbance was read at 540 nm. One unit of α-amylase activity was defined as the amount of enzyme that liberated 1 μg of maltose per minute under assay conditions.
Statistical Analysis
All analyses were performed in triplicate. Data were analyzed using IBM SPSS Statistics version 19.0. Duncan's multiple range test was used to evaluate differences among samples, and correlation analysis was carried out by Spearman's rank correlation test. A p of <0.05 was considered statistically significant.
RESULTS AND DISCUSSION
Changes of ACE Inhibitory Effect in Soypaste Along Fermentation and Ripening
The ACE inhibitory effects of soypaste samples along fermentation and ripening are presented in Fig. 1a . Under the sample assay concentration of 0.8 mg/mL, no ACE inhibitory effect was detected in the mixture of cooked soybeans and wheat flour. After pre-fermentation for 3 d, the PF sample showed ACE inhibitory effect of 20.1%. In the process of maturation, the ACE inhibitory effect of the sample significantly increased (p < 0.05) to 53.4% after ripening for 1 week, and further increased up to 68.4% within the following 2 weeks. Afterward, the effect remained steady until the end of the 4 months ripening, with no significant difference (p > 0.05) observed among those samples. Figure 2 depicted the plot of percentage inhibition on ACE activity versus concentration of the final product ripened for 4 months. It was shown that the sample acted in a concentrationdependent manner to inhibit ACE activity, with an IC 50 value of 0.436 mg/mL. Moreover, the IC 50 values of 1.953, 0.684, 0.445, and 0.415 mg/mL were gained for samples PF, R-2w, R-4w, and R-2m, respectively (data not shown). This result further confirmed the trend of the ACE inhibitory effect along soypaste fermentation and ripening, together with the result obtained at one given concentration in Fig. 1a . The ACE inhibitory effects of several fermented soybean foods have been reported, for instance, the IC 50 value was 1.77 mg/mL for tofuyo, 3.44 mg/mL for soy sauce, 1.27 mg/mL for miso paste, [36] 5.09 mg/mL for douchi qu, [27] and 0.79-1.31 mg/mL for sufu. [9] In our previous work, [12] the IC 50 values of some commercial Chinese soypaste products were found to be 0.03-0.39 mg/mL. Compared to these reports, the soypaste sample prepared in the present study showed substantial ACE inhibitory effect.
ACE INHIBITION BY SOYPASTE DURING FERMENTATION
Starter cultures played a crucial role in generating bioactive substances in soy-fermented foods. [10, 37] Results indicated that during soypaste manufacturing, ACE inhibitors were produced 
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promptly in the initial stage of fermentation. Similar trend was reported during the early fermentation of other soy-fermented foods, such as douchi started with A. egypticus or Mucor wutongqiao, [24, 27] sufu started with Actinomucor elegans, [9] and fermented soybeans started with Bacillus subtilis. [29] This phenomenon could be related directly to the initiation of the proliferation of the starter cultures and thus, the secretion of a series of enzymes to degrade raw materials and form new components. Meanwhile, in the present work, it was of great interest to notice that during the long-term maturation of 4 months, the ACE inhibitory effect of soypaste sample could keep at a stable level. However, reports have shown that in the late stage of fermentation, the ACE inhibitory effects of M. wutongqiao-fermented douchi, [24] A. elegans-fermented sufu, [9] and B. subtilis-fermented soybeans declined. [29] Zhang et al. reported a gradual increase in the ACE inhibitory effect during douchi ripening, but the sample was merely subjected to the short-term ripening of 15 d. [27] The ACE inhibitory effect of soy-fermented foods could be affected by different processing techniques like starter cultures and raw materials. [9, 10] It can be suggested that Chinese soypaste have the potential to be developed as a kind of health-benefiting foods with good ACE inhibitory effect that would even not attenuate with prolonged maturation.
MRPs Formation in Soypaste Along Fermentation and Ripening
During soypaste fermentation, the hydrolysis of proteins and carbohydrates in raw materials by microbial enzymes generates essential substrates for Maillard reaction. [28] Considerable accumulation of high polymeric compounds known as melanoidins, [38] and a multitude of intermediates with small molecular weight endows the final product with a special flavor and generally a dark brown color as well. Figure 1b shows the changes in FI, UV-absorbance index, and browning development of soypaste samples along fermentation and ripening. Compared to cooked mixture, no significant development (p > 0.05) of colorless intermediate MRPs as indicated by the UVabsorbance at 294 nm and browning as indicated by the absorbance at 420 nm was observed in sample PF, the formation of fluorescence precursors had, however, commenced with a significant increase (p < 0.05) in the FI of sample PF. In the following period of ripening, the values of all three indexes gradually raised and tended to reach a plateau after prolonged ripening. There were Browning development provides a visible assessment for the occurrence of Maillard reaction. Statistical analysis further showed that both FI (R 2 = 0.974) and UV-absorbance (R 2 = 0.994) were in very good linear correlations (p < 0.01) with the browning index, suggesting that the precursor and intermediate MRPs formed continuously and contributed to the generation of brown pigments during soypaste fermentation. Furthermore, MRPs formed at different stages of Maillard reaction as indicated by the values of browning, UV-absorbance, and FI all had significant positive linear correlations (p < 0.01) with ACE inhibitory effects of soypaste samples along fermentation and ripening, with the R 2 values of 0.577, 0.635, and 0.708, respectively, suggesting to some extent the contribution of MRPs to the total ACE inhibitory effect of soypaste.
MRPs have been proved to possess ACE inhibitory effect. [19] [20] [21] In the previous work, [12] a simple ACE inhibitor from a commercial soypaste product was speculated to be a conjugate of phenylalanine and glucose generated by Maillard reaction. It was also found that a fraction with high molecular weight and dark color also presented good ACE inhibitory effect compared to that of the fraction with small compounds. [12] Rufián-Henares and Morales pointed out that food melanoidins formed at the final stage of Maillard reaction in coffee, beer, and sweet-wine were able to exert ACE inhibitory effect. [22] With respect to the prevention of hypertension via diet, studies have been mainly focused on the identification of food ingredients, in particular peptides.- [14, 15] The potential antihypertensive properties of MRPs could be speculated in the light of their ACE inhibitory effects. The melanoidins and intermediates in soypaste need to be further investigated to clarify their potency on ACE inhibition, as well as their action mechanisms which were not yet well elucidated at present. Figure 1c presents the changes in peptide content, amount of free amino groups as well as neutral protease activity along soypaste fermentation and ripening. It was found that the peptide content increased rapidly during pre-fermentation and the first week of ripening, decreased afterward, and tended to be steady as reaching late ripening. The free amino groups were released dramatically in the early period of fermentation and the amount reached the maximum after ripening for around 2 weeks; then, a decline appeared, and only small changes took place in the last stage of ripening. The neutral protease activity was much higher in the pre-fermented sample than in the pre-treated sample, but decreased continuously during ripening. Figure 1d illustrates the changes in reducing sugar content as well as α-amylase activity along soypaste fermentation and ripening. The reducing sugar content increased drastically in the early process and decreased subsequently. The α-amylase activity reached the maximum after pre-fermentation, then declined, and was below detectable level after 2 weeks of ripening. Statistical analysis showed that the content of reducing sugar had a significant linear correlation with the amount of free amino groups (R 2 = 0.973, p < 0.01). Regarding the undetectable values of the α-amylase activity as zero in the five samples after ripening for 2 weeks (i.e., samples R-3w to R-4m), it was also shown that neutral protease activity and α-amylase activity had a significant linear correlation (R 2 = 0.773, p < 0.01).
Chemical Changes of Peptides and Reducing Sugars in Soypaste along Fermentation and Ripening
ACE inhibitory effects of fermented soybean foods were generally ascribed to the enzymatic hydrolysis of soy proteins and the resulted bioactive peptides. [25, 27] ACE inhibitory peptides derived from products similar to Chinese soypaste, such as His-His-Leu and Leu-Val-Gln-Gly-Ser, have been reported. [26, 39] As depicted in Fig. 1c , despite the decrease in protease activity after pre-fermentation, the accumulation of the peptides continued and reached the maximum after ripening for 1 week, during which period the ACE inhibitory effect of the sample also reinforced as shown in Fig. 1a . These results indicated that under the experimental conditions, the generation of bioactive peptides by protein hydrolysis of the starter culture A. oryzae contributed predominantly to the ACE inhibitory effect of soypaste sample in the early stage of fermentation.
Nonetheless, as for soy-fermented foods prepared with the step of salt-maturation, salting significantly affected the proliferation of the fungal cultures and thus their metabolic activities. [10, 40, 41] When the function of the microbial enzymes weakened during maturation, various chemical reactions among different food components, including Maillard reaction, occurred. Ripening for about 3 weeks, the amount of free amino groups declined (Fig. 1c) , which could be attributed to the consumption of amino compounds as substrate for Maillard reaction, although there was still some protease activity remaining with possibility to further cleave peptide bonds. It could also be confirmed by the result that the content of reducing sugar, the other essential substrate for Maillard reaction, started to decline, too, at a similar stage of ripening after 3 weeks (Fig. 1d ). The consistent increase in these two parameters in the early period of ripening was attributed to the enzymatic hydrolysis, and subsequently the consistent decrease was resulted from their participation in Maillard reaction.
It was noticeable that in the late process of fermentation, despite the loss in peptide content (Fig. 1c) , the ACE inhibitory effect of the sample remained at a plateau without loss (Fig. 1a) . It was suggested that during late fermentation, except for ACE-inhibitory peptides, MRPs which had been accumulating continuously in Chinese soypaste contributed to the total ACE inhibitory effect of the sample. The increase in MRPs formation and their effect could compensate, to a large degree, for the decrease in ACE inhibitory effect caused by the consumption of active peptides. In the study of Wang et al. on douchi ripened for 4 weeks, [24] it was found that the peptide content kept increasing during the entire process of fermentation, but a decrease in ACE inhibitory effect was observed in the last 2 weeks of ripening. They concluded that this phenomenon was attributed to the consumption of ACE-inhibitory peptides by further protein degradation or Maillard reaction, and that the generation of MRPs could not significantly improve the total ACE inhibitory effect of the final product. However, soypaste was generally made with equivalent amount of soybeans and wheat flour, while douchi was prepared solely with soybeans. The abundant source of carbohydrates in soypaste manufacturing could provide much more reducing sugar to form MRPs, which may have promoted MRPs' contribution to the total ACE inhibitory effect. In this sense, raw materials played a significant role in producing ACE inhibitory soyfermented foods among which Chinese soypaste could be regarded as a product with favorable composition of raw materials.
Rufián-Henares and Morales reported an elevation in the contribution of melanoidins to the total ACE inhibitory effect of coffee brews prepared with coffee beans with increasing roasting degrees. [22] In this work, the contribution of MRPs to the total ACE inhibitory effect of soypaste may have increased during fermentation and ripening, to provide the product with a steady ACE inhibition along with peptides. Additionally, from the analyses of samples R-3m and R-4m, in the last 2 months of ripening, all chemical and biochemical parameters tested were inclined to reach a steady status, suggesting an almost stable interaction among different ingredients in soypaste prepared under the present experimental conditions. A prolonged period of maturation would be helpful to enhance sensory properties like aroma, and prolonged maturation for four months would not result in loss of ACE inhibitory effect of Chinese soypaste as revealed in this work, which could be of great value for guiding practical manufacture.
CONCLUSIONS
Based on the authors' knowledge, this work has for the first time demonstrated the changes in ACE inhibitory effect of Chinese soypaste along fermentation and ripening as well as the contribution of MRPs to the total ACE inhibition. The ACE inhibitory effect elevated sharply ACE INHIBITION BY SOYPASTE DURING FERMENTATION during early fermentation principally due to the generation of bioactive peptides by protease hydrolysis, and reached a plateau after approximately 3 weeks of fermentation, mainly as a result of combined function of peptides and MRPs. Considerable MRPs accumulation took place during soypaste manufacturing, and the ACE inhibitory effect of MRPs could compensate for the loss of the effect caused by the consumption of peptides in the process of ripening. Results indicated that Chinese soypaste had the potential to be a good model of soy-fermented foods with ACE inhibitory effect. A substantial and steady ACE inhibitory effect could be gained under controlled prolonged maturation, which would be of great significance for making products with potential antihypertensive effect as well as favorable sensory properties. Further work is now in progress to evaluate the mechanisms of ACE inhibition by soypaste MRPs, and to investigate the effect of different processing parameters on ACE inhibitory activity and the formation of inhibitors in Chinese soypaste during fermentation. 
